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(57) [Abstract] 

[Problem] Vu]5dalcoMpolynErQrigtnaUytran£parerK:y^ 
hit possesses without decreasingin under high hunidity offer 
resin composition aixl its manufacturing method \\hich show gas 
barrier propertywhich is siperior. 

[Means of Solution] Resin composition wiiich consists of swell 
able stratified siUcate (B) >^tere quaternary ammoniumion 
wte-e etl^iene contentin vii^d alcoM polymer (A) of 0 to 70 
mole% aii interlayer of stratified silicate is shown with 
thebelow-mentioned Formula (1) is introduced 

[Chemical Formula 1] 
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fciiK>v;uS$SL. R2fccfci;R3|i (CH2CH2O 
) (CHjCH (CH3) O) „H$fcfiK^ai- 

3 0(DT;1/ + JUS^SL. RMt (CH2CH2O) 
tzit (CHjCH (CH3) O) „H$SL, nli1-50 
) 



(In Fomula, Rl displays t^drogpn atom, carbon nuirber 1 to 
30alk>4grouporbenz>igroup,the R2andR3(CH2CH2 0) 

nH, displays (CH2 CH(aC)0) nH or carbon nunber I to 30 
all^groip, R4di£plays(CH2CH2 0)nHor(CH2 
CH(CH3)0) nH, n displays 1 to 5 0. ) 



[aain<s)] 



TIBS (1) V7jkt*l^4&Ty=E=-'^J^^:t>t^^X 



(1) 



[Qaim 1] Resin conposition vAich consists of swellable stratif 
ied silicate (B) vdiere quaternary anmoniumion where etltylene 
CGCtentin vinyl alcohol polymer (A) of 0 to 70 mole% and 
interlayer of stradfied silicate is shown with thebelow- 
mentioned Formila (I) is introduced 

[Chenical Fomula 1] 



fc(t^>vJU»5SL, R^fccfctKR^fi (CH2CH2O 
) (CH2CH (CH3) o) „H^tzltS^mSL^ 

3 0CD7;U^;i/^^SL. R^\t (CH2CH2O) 
fzit (CH2CH (CH3) O) nH^SL. nliil-'SO 

[iS^Jl"2j (B) tj^Xp^ v ^ >i' h 

;i.7VU:3-JU^m^<* (A) 9 9, 9 5-7 0^1%^ 
) cfcl?B;lttai*i^®^ (B) 0. 05-30mM%A^b 

-TES (1) r'^$ti^4^7>^xH7A-<:f >3&<^A 

^titzmm^m^^Mm (b) $7KfccfcuJ7;u=i-;u;!)^ 



(In Fomula, Rl displays %drpgen atom, carbonnuni>er 1 to 
30alk54gron)orbenz>4group,the R2andR3(CH2CH2 0) 

nH, displays ( CH2 CH(CH3)0) nH or carbon nunber 1 to 30 
allqd group, R4displays ( CH2 dfe O) nH or ( CH2 
CH(CH3)0) nH, n displays 1 to 5 0. ) 

[Claim2] Resin conposition wtiich is stated in Qaim i wiiere 
swellable stratified silicate (B) is smectite clay irineral orthe 
nica fenily clay nineral. 

[aaim3] Resin conposition v^ch ethylene content states in 
vii^d alcohol polymer (A)99.95 to 70 wei^/o of 0 to 70 
mole% and theQaim 1 or 2 wiiich consists of swellable stratified 
silicate (B)0.05 to 30 wei^A 

[aaim4] Swellable stratified silicate (B) vAiexQ quaternary amm 
oniumionwtere ethylene content in vinjd alcohol polymer (A) 
of 0 to 70 mDle%and interlayer of stratified silicate is diown 
with below-mentioned Formula (1) isintroduced solution wtodi 
is dispersed to tnbced solvent wtoch consists oflhe water and 
alcohol. 
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[Qmical Forniila 2] 



r2— N*-R* (1) 

tcli^>v;uS^SL. R^tS^lSR^lt (CH2CH2O 
) nH. (CHgCH (CH3) o) ^\^^h\ts^ms^^ ^ 

3 0(DT;U+;uS&aL, RMt (CH2CH2O) pH* 
hit (CH2CH (CH3) O) nH^aU, nli1-'50 

[ii^as] x^u>^^MA^o-7 o^;^%(7)tf- 



(In Formila, Rl displays bydrogpn atom, carbonnunfcer 1 to 
30alkylgro^)orbenz)4groi5),the R2andR3(CH2CH2 0) 

nH, displays ( CH2 CH(CH3)0) nHor carbon nurrber 1 to 30 
alkji groip, R4displays ( Cfe CH2 O) nH or ( CH2 
CH(CH3)0) nH, ndisplays 1 to 5 0. ) 

[QaimS] Etl^dene content vin^ alcohol polymer (A) and sw 
liable stratified silicate (B) of 0 to 70 nt)le%, in nixed solvent 
\\tochconsistsofM^er and alcohol after dispersir^ drying and 
solidification thenBnu&cturing method of resin conposition 
v^tech is stated in aiy ofQaiml to3\^lnchdesig^atesthatit 
does as feature. 

[Qaim 6] Fibn \^iiich consists of resin conposition which is st 
atedinaiQ^ oftheQaiml to3. 

[Qaim?] Laminate \\hich 1 layer possesses layer ^^ilich consis 
ts of theresin conposition v^ch is stated in arty of Qaim 1 to 
3 at least. 



[0001] 



[0 0 0 2] 

«: (jaTEVOHi:IHt-C^;!)<&i)) fi. ^X/^iJ7- 



[Description of the Invention] 
[0)01] 

[Technological Field of Invention] This invention regards etl^d 
enevin^ alcohol copolymer resin conposition. It is 
something regarding filmaixilaninate which become 
themanufacturing method of resin composition and said 
conpositionwtereindetail,asfor this invention the^ barrier 
property is higher very, is stperior in fahricability and 
transparency, makiiguse of said composition, resin 
conposition and film etc of this invention beforeutilize 
characteristic winch was inscribed, can use effectively to the 
various application with wrapping material of food container as 
beginning. 

[0002] 

[Prior Art] Recently, degrees of fi-eedom of lightness andproc 
essingfonr^ plastic ccntainerit is used fi-om or other aspect as 
various pacldng container, eth^ene - vii^ alcohol copolymer 
(EVOHbelow there are times when you inscribe. )is 
thermoplastic resin which is siperior in gas barrier propaty 
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btiTl^So Lfi^L. EVOHIi;lg-\i>ag(cJ:y-V> 

hLr®;11±$ffiT$i^*affi (?*IIBS6 0-1 7 3 0 
38, !^&BBS6 0-2 8 66 1 . !f#gaBS 6 2 - 2 0 7 3 
3 8) . fc§l^^iEVOHP^';UA, v-hSM$7-tr 

2 19 1. ^mme 3-65378) /^bClEVOH 

-3 9 3 9 2) , ^Ci'A^S^^tLTL^So 



[0003] L;!j^L. HillELfc5 5*^- h^b(D:^>iTMi 

&yig/^w^a;!l^^xllM^z||ffl^b^^^?tlTL^^i:l^o s 

b(c. EVOH*fC7KE;itt7^P3iSig^5J^tJ^i^?> 



[0004] 



[0 0 0 5] 

7 o^;i/%(7)e-;uy;u3-;u^S^{* (A) fccfct/l 
=Kae^(;>Jir0iicTies (1) x^m^tii>^^7>'e- 



and fiagraiK^eretentionevenaiixjDgthe^ 
especially ftxxlpackagii^ film, as steetaixl.contaiiierQr 
other luolded article. But,asforEVOHYoui^snx)dulusarKl 
inpact resistance or other property chan^ largely with 
thehumidity and tenprature , it has possessed deficiency wtere 
g^s barrier propertydecreases largely with especially absorbed 
moisture. In order to si?jply this lannnatirigpolyethjderK and 
polypropjdene or other low moisture absorption resin in 
theEVOH film , and sheet moisture absorption technology 
wiiich decreases ( Jqjan Uhexanined PatOTt Publication Showa 
60 - 173038, Japan Utexanined Patent Publication Showa 60 - 
28661 aiKi J^anliiexamined Patent PubUcation Showa 62 - 
207338), or theacetalization doirg EVOH film and sheet 
surface, technology vMdb. improves ( J^)an Ubexanined 
Patent Publication Showa 55 - 2191 and Jq>anUbexanined 
Patent PubUcation Showa 53 - 65378),furttermore technology 
(J^mlJbexaniiied Patent Publication Hei 5 -39392) and etc 
winch di^)erse water-swellability pl^osilicate salt inthe EVOH 
have been proposed absorbed moisture resistance. 

[0003] But, before with method of lairinating conversion which 
wasinsoibed in addition to being necessary to operate laminate 
fabrication, the absorbed moisture it does because gas barrier 
property of EVOH decreases to the resultiiig, it does not 
become also laminatiiig molded article which is acquiredgradually, 
substantive solution. In addition, as for method of 
acetalization after forming chai^ng theEVOH in fi Im , and 
sheet treatment step of acetalization is necessaryand from 
econonic reason utilization is not made industrially. 
Furthermore, with method which disperses water-swellability 
pl^dosilicate altinEVOIiasfor certain extent gas bamer 
property fiilly is diflScult to call effect of those whichare 
inproved, nirthermore it had possessed problem wiwse decrease 
offte transparency is large. 

[0004] 

[Problems to be Solved by the Invention] As for objective of thi 
s invention, vin^ alcohol polymer originally transparency 
\AichiQ)ossesses without decreasing, in under hi^hunidity 
there are times wteithe resin composition and its 
nBmjfecturing method which show g^s banier property \^ 
siperior areoflFered And as for objectiveofthis invention there 
are times when filmor other molded article andthe wrapping 
material which consist of resin composition which was inscribed 
areoflfered 

[0005] 

[Means to Solve the Problems] In order that above-mentioned 
object is xhieved, while these inventoraresult of diligent 
investig^on, resin composition winch consists of swellable 
stratified silicate (B) where thequatemary ammonium ion where 



ISTA's Paterra(tn::$, Version 1,5 (There maybe errors inthe above translatioa ISTA cannot 

be held hable for any detriment fromits use. WWW: http://www.intlscience.CQm Tel:80a430-5727) 



P.5 



JP 01316551A Machine Translation 

-SSH^irilMlt. ^^tlSfttoo, iSiagTT?(D#;^/^ 



[000 6] 



ethylene content in vii^ alcohol polymer (A) of 0 to 70 
nt)le% and interlayer of thestratified silicate is shown with 
below-mentioned Fomiila (1) is introduced, vinyl alcohol 
polynEToriginallysatisfectory transparency which it possesses, 
maintaining the external eqppearance, you di scovered feet that 
g^s barrier property under hi^ humidity issuperior, reached to 
thisinvendoa 

[0006] 

[OienicalFonnilaS] 



(1) 



[0 0 0 7] (It*. RUi7KiSII^. Simiai-'3 0<D 

CH2CH2O) nH. (CH2CH (CH3) O) nH^fc 
liSt*»1 -3 0<D7;^+^US^SL. R"*!* CCHgC 
H2O) ^Htfzlt (CH2CH (CH3) O) nH^SL. 
nli 1 --5 O^^-To ) 

[0 0 0 8] ^m^mmmm-^it. :^%mzmi^^*i^ 
K;itti=t^3^»^ CB) A<xy^$'^ hm^±t&mttz 

ks^^* (A) 99. 9 5'-7 osM%fc<fct;^'Sti^ 

tta^KJg (B) o. 0 e-'S oSm%;!i^b'S53 
[0 0 0 9] jtf5i>Ei:5gffiffi1i-C*ii. **S^<DfflSlia)S!fel 
(A) fcJ^l^MiittSttSSJg (B) 7K 
IE jSa^k $ 1t 5 - i: f:: <J: y SjS $ ti § o 

.[0 0 10] «mi^^mmmx'\t. ^mmo^mmfS,^ 



[00 11] 

A) It. ft^W(clifFKt*-;KDS^f*^iL<liKKe 
-So :*:*PJfcffiffi'rSlf--^U7^l'=3-;U^S^<* (A) 



[0007] (In Fornula, Rl displays hydrog^ atom, carbonnum 
ber lto30alk>dgron)orbenz>igroi?),tte R2andR3(CH2 
cm 0) nH, displays ( Cffi CH(CH3)0) nHor carbon nunfcer 1 
to30alk>4groq), R4displays(CH2CH2 0)nHor (CH2 
CH(CH3)0) nH, ndisplays 1 to 5 0. ) 

[0008] Withprefen-ed enixxiiment, swellable stratified silicate ( 
B) which is iBed for this invention is smectite clay niiieral 
orthe mica fenily clay nineral. In addition, with preferred 
eobodiment, ethjdene content consists of viityl alcohol 
pglyner (A)99.95 to 70 wei^ % and theswellable stratified 
sihcate (B)0.05 to 30 wei^ % of 0 to 70 mDle%. 

[0009] With preferred enixxiiment, as for resin composition of 
this invention, it is produced the ethjiene content vin^ 
alcohol polymer (A) and swellable stratified silicate (B) of 0 to 
70 nDle%, after dispersing, by the drying and solidification 
doiig in nixed solvent which consists of water and alcohol. 

[0010] Withpreferred enixxlinEnt, as for resin composition of 
this invention fiinring in filn^itis used In addition, with 
preferred enixxiiment, as for resin conpositi on of tiis 
invention, at least one layerincluding layer which consists of 
resin composition of this invention, it isused as laminate >^hich 
beconES. 

[0011] 

[Embodiment of Invention] You e?q)lain in detail below corKier 
nii^ this invention vii^d alcohol polymer (A) vdnch is used 
for this iiivention is acquired by s^xjnificationdoingthe 
polymer of vui^ acetate or copolymer which includes vinyl 
acetate conponent in the representative. As vir^i alcohol 
polymer (A) which is used for tiiis invention it is good using 
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^mi'^iiZtf^^^lzif^LlK tzfzL. EVOH^ 



[00 1 2] t*-jU7;ua-;ui^M^i* (a) >b^$»W 
fCTK'j e-;i/7;U3-;KD^;5i^b>j:y . 

$ tiX l^>5:l^lS^l±, >^bgfc J: ^ r Sit i> 
too. -ASIZ7Ki§ft(c@tl§^■e^^f*Ll^. Ctilc^tf 
L. e-;u7;u3->uSS^{* (a) a^x^^u^^^&M 

;tl<2 0-7 0^VU%CDEVOHT*fe^li^fi. igStiS?^ 

tiicgtv. ti^-o. S;igT(cfcl^rtg^^fc*'X/OJ7 
-tt ^ ^ -r i: ^ *^ 0^ (7) Sim ^ 3t # f * C i: 

fc(tS*'Xy<U7-ti0S/SA^bli. x^u^-i-^McO 

^i:||^;5^b, x^ u>^%g(;)±[ISf* 5 5 ^;u%iaTT* 

!^^^C^^^^Ll^o *^P^T*^L>bHSex;U7JH]-;i.* 
M^W (A) ;f)<x^U>'t%l2 0-7 0^;U%(^E V 

g 1 9 0°C. ?^M2 1 6 0 g, laTM I irief) t<0. 
1-5 0 g/1 0 5J^<D^ST*&^C<h;!)<. 1S}Biffl/£i(aa) 



[00 13] x^U>m(itD^^¥A<2- 1 8^ 

±iHcD-#0*r«1W^j:ttMA<^#bti. e 
:z;uT^U=i-;u^m^{* (A) ;iEi<7K'J fcfxjU7;ua-ju 

<:D^;t)^b^(:sli^l^if"Cl^*L^ta)<^|. ymmz^ti. 
x^u>#{ia)#^^$ 2- 1 8^;u%i:t"*c:t-e. 

'J ex;uT;U =] -)UO)^t^ b ^ «^ J: y t. . 
^D^|g^Sf£1aA^ b ?S ^ iz^Jf^l^OiS® ft tt$ |RI± $ -y-S C 
<i: pT ggT* $> ^ IS^ -e ® & ^ . 



[0 0 14] tfxjU7;U3->|yi^S^i* (A) 0 

t:x;uxX7^;u#{iCD^r>'ft:Si: LT(i. 10-100 
^;u%cDiGia>!)^b3iiSti. 5 0- 1 0 o^;u%/i<»$L 

<, 8 0- 1 0 0^;U%;!i<J:yjt^^L< , 9 5-100 

=e)i%t<ih\z»^L<. 9 8-1 oo=e)\.%t<f^{zn 

*L<. $bfcli9 9--1 0 0^;U%;&<fia*t?fe5o ^ 



unmodified virjd alcohol polyniersubstantially, making use of 
vii^dalcoM copolymer ^chiii)dified is done witMe - 
olefin which is rqjresented in etl^^ene etc it is good, wten the 
fixm g^s bairier property or other viewpoint of resin vMch is 
acquired, modified isdone,eq)ecially it is desirable with etl^ene 
to use ethjdene -vinjd alcohol copolymer (Below , EVOH 
there are times wten you briefly describe. )vtoch modified is 
done. However, >\ten EVOH is used, it is necessary for etl^dene 
content to bethe 70 mole % or less. ^Vhen ethjiene content 
exceeds 70 mDle%, resin conposition cannot acquire 
satisfectoryg^s barrier property. 

[0012] Vmyl alcohol polymer (A) consists of only poly vinjd al 
cohol substantially, when ett^eos modified hasnot done, 
influence althou^ it receives, is desirable in pointwirich is 
sqmor generally in water solubility with degree of 
saponificatioiL Vis-a-vis this, when vinjd alcohol polymer (A) 
etl^dene content is EVOH of 20 to 70 mole%,especially it is 
dearable fix)m viewpoint wdiich can possess effectof this 
invention that in satisfactory it is siperior in melt forming 
property, at thesame time, in under higjihunidity possesses gss 
barrier property wtiich is siq^erior. As for lower linit of 
etl^ene content it is more desirable fi-om melt forming 
property andthe viewpoiiit of gas barrier prq^erty in under hi^ 
hurriditytobea25nx)le%orgreater. Fromsinilar viewpoint, 
as for \jpper Unit of ethjdene content itls moredesirable to be 
a 55 mole % or less, especially it is desirable to be a 50 mole % 
or less, \\tenvi15d alcohol copolymer (A) wliich is used with 
this invaition is EVOH of eth^dene content 20 to 70 mole%, 
especially it is desirable fixjm viewpoint of melt fonring 
propCTty of r^ compositionfor"inelt index (M below 
measurement condition : tenperature 190 °C , load 2160g and 
youinscribe. ) toberaiigeofO.l to50^10min. 

[0013] Li addition, wlien content of etl^deneunit is2tol8m 
ole%, it is ideal inthe point wtere intenrMate property of 
above-mentioned two is acquired,wten vii^ alcohol polymer 
(A) consists of only poly vii^d alcohol about, althou^isnot, 
issiperior in water solubility, becomes hi^ in comparison with 
wtenthe wata: resistance of resin conposition which is acquired 
consists of only poly viii^ alcohol. In addition, by feet that 
content of eth^ene unit is designated asthe 2 to 18 mole%, 
bendii^ resistance of molded article wiiich consists of resin 
conposition of the this invention in conparison with when it 
consists of only poly vinyl alcohol, it isideal with viewpoint 
whose it is possible to inprove. 

[0014] In addition, it is chosai fromrangp of 10 to 100 mole% 
as degree ofsaponificationofthevir^ ester unit of vinjd 
alcohol polynEr (A), 50 to 100 nx)le% is desirable, 80 to 100 
mole% is moredesirable, 95 to 100 mole% fiirthermore is 
desirable, 98 to 100 mole% e^)ecially isdesirable, fiirthermore 
99 to 100 mole% is optimnn degree of s^nificatioo 
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[0 0 15] :$.%mz^m^tii>^-)^TiV^-}^^M. 

(A) liJ§aiffigiliS«:i:5SMtLT. 
^v-fb^Jfei^o. 0 00 1 --0. 5^;i'%colGHr*§% 
f'S^jSi^'ctSo e-ji/v7>i±^-f 

, S^y^-tLTfi^lBPBe 1 - 2 9 0 04 6^(::P 

>U3SS§t* (A) ;Ji<x^.u>^^M0-l 9^;i/%(7)e 

ffifflX^-So ;^)^;b^'&SaS^li:LTii. :7xy-JU«tBi. 

v'j v>^b^ife). 7K'j7S K7 5>xe^D;ut K';> 
^b^ft. S1i^bex>nb^i|&. v:b-7Kt^- h^b^!t«g. 
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:::^pe;u^5':r^-h, v>f v:^P7K+vex (7-lr^;u 
7-trh» 5^ait^-h^<D^$r>^b^tl*<»*L<. 3 



decreases >^tei excessively it is too low, degree of 
crystallizadoii, becausethare are tinES in 
stability at time of itElt rDoldii^deteriorates, as for degree of 
salification hi^ ons is desirable, vinyl acetate it is listed as 
representative exanple but, in addition also viiijd propionate , 
ths vii^ pivalate , vii^ valerate , virijd caprate and vir^d 
benzoate or other vinji ester are listed here as thevii^ ester, 
one kind, tvvo kinds or ncre riixing, it is possiU^ 
viiqd ester. In addition, nixing vinyl alcoM polymer \\tere at 
least one inside ethjiene content , the degree of saponification 
and degree ofpolymerization differs, it is possible to lee vii^d 
alcohol polymer (A). 

[00 1 5] As for vii^d alcohol polymer (A) ^^4lich is used for this i 

nvention,itisposabletocontain vir^ silane conpound in 

range of 0.0001 to 0.5 mDle% with melt viscosity adjustment 

etcastheobjective. vinjdsilane, can be introduced by using 

olefinic unsaturated monomer v^ch contains thesilicon, be able 

to use kind of known is disclosed in J^an Uiexanined Patent 

Publication Showa 61 - 290046nuni)er as said monomer 

imnomer until recently, vii^d trimethoxysilane , vii^dmed:^ 

dimethoxy silane , the vinjd triacetoxy silane , vii^ tri ) 

propionj4o?Q^silane and etc are illustrated 

[0016] In addition, ^^iienvii^ alcohol polymer (A) wtochis use 
d for this invention is vir^d alcohol polymerof efltylene 
content 0 to 19 mole%, to add crosslinking agpnt, interlaninar 
adhesiveness and bendii^ resistance of resin conpositionDf this 
invQitionit is desirable from vievvpoint\\inch improves. In this 
case, as aossliridng agent there is not especially ^jpointment 
~ and canuse in each case of krwwncrosdinking agent desirably. 
As tiis crosslinking agent, phenolic resin , melanine resin , 
urearesin, polyanidepolyurea, dimeth>4ol urea , the 
dimeth^ol melanine , polyvalent epoxy compourri , 
dialdehyde conpound , polyfimctional isocyanate resin , 
aziridine compound, polyanideanineepichlorohydrin 
compound aritthe activated vinjd conpound , dicarbonate 
conpound , colloidal silica , zirconiumsalt , polyvalent metal 
salt ,the boric acid , pho^horic acid , polyaajdic acid , j 
dicarboj^dic add , adipic acid anhydride , sucdiic add 
anhydride andthe tetraisoprop>d titanate and diiso propoxy 
bis (acetjlacetoiK) titanate or other titanium conpound etc are 
illustrated In addition, also 3 - glydde propjd methojQ^ silane 
or other coiplingagpot and peroxide or other radical 
generator etc are lifted 

[0017] An»iigtheni, activatedvin^conpouixl, dicarbonate 
conpound, colloidal silica , zirconiumsalt, polyvalent metal 
salt, boric add, phosphoric acid , polyacrjiic add , 
dicarbo>^ic add , adipic add anhydride , succinic add 
anltydride and tetraisoprop)d titanate and diiso prcpojQ^ bis 
(acetjiacetone) titanate or other titanium conpoundare 
desirable, colloidal silica, zircoriumsalt, polyvalent metal 
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salt, boric acid, phD^horicaddandtetraiscpropjdtitaDate 
and diiso propo?^ bis (acet>4acetone) titanate or other 
titaniumconpound, are nraredesirable than beiiig stqjerior 
inthe productivity at tiirie of recycle, colloidal silica , 
zirconiumsalt , boric acid and tetraisopropjd titanate and 
diiso propojq^ bis (acetjdacetone) titanate or other titanium 
conpound especially are desirable, tetraisopropj* titanate 
andttie diiso propoxy bis (acetjdacetone) titanate, are siperior 
inbalance of perfonrance aid it is a optiniirn 

[001 8] In addition, wten vii^d alcohol polynosr (A) >^iiich is ise 
d for this invention is ethjdene - vin^ alcohol copolynner 
(EVOH)of ethjdene content 20 to 70 woWo, it is ideal to add 
borated conpound, alkali metal salt , alkaline earth metal salt 
andthe phosphorus conpound etc from viewpoint vAiich 
inproves property of resin composition 

[0019] boric add, boric acid ester, borate and bOTohydrideet 
care listed tereasthe borated conpound Concretely, you can 
list orthoboricacid, mstaboric add and tetraboric add etc as 
the boric add, you can list trietl^ borate and trimeti^ borate 
etcas boric acid ester, thealkalimstal salt of above-mentioned 
various boric acid, you can list alkaline earthmetal salt andthe 
borax etc as borate, orthoboric acid (Below , there are times 
v^hai boric add it iixlicates sinply. ) is desirable even among 
these conpound 

[0020] When borated conpound it blerris, content of borated c 
onpoundis20to2000ppm and the mare preferably 50 to 
1000 ppm with preferably boron calculation as the element. 
EVOH v*ere torque oscillation at time.of heating and nelting is— 
controledby thefact that it is in this rangp can be acquired 
There are times when under 20 ppm that kind of efrea is sraali, 
A\hen it exceeds 2000 ppn^ gplation is easy to do, moldability 
defidency becomes. 

[0021] Liaddition,\\henvii]yl alcohol polymer (A) \\iiic . 
d for this invention is ethjdene - vinji alcohol copolymer 
(EVOH)of etl^ene content 20 to 70 mple%, alkali metal salt 
with alkali metal calculation as the element 5 to 5000 ppm it is 
desirable fronlhe to tiiat also feet that it contains is effective 
for faiterlaninar adhesiveness or otherimprovemenL 

[0022] Preferred content fromof alkali metal salt 20 to 1000 p 
pm, fiirthennore is 30 to 500 ppmwiththe alkali metal 
calculation as the element Youcanlist lithium, sodium and 
potassium etc here as alkali metal,the aUphatic caibo?^ate salt 
of monovalent metal, you can list aromatic carboxjdate and 
metal compile etc asthe alkali metal salt Youcanlist for 
example sodiumacetate, potassiumacetate , sodium stearate, 
potassiumstearate and sodiumsaltetc of ethjdenedianine 
tetraaceticacid sodiumacetate and potassiumacetate are 
ideal even among them 
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[0023] When vinjd alcohol polymer (A) Mttch is used for this i 
nvention is ethylene - vinyl alcohol copolymer (EVOH) of 
ethjdene content 20 to 70 ni)le%,also it is ideal to add alkaline 
earth nEtal salt. When alkaline earth metal salt is added, long 
runbehavior at time of melt molding \\iiichusestf3e said resin 
conposition it is possible to iirprove. alkaline earth metal salt 
especially is not linited magnesiumsalt , calciumsalt , 
bariumsalt and ber>dliumsalt etc it is listed, theespecially are 
magnesiumsalt and calciumsalt ideal. It is not something A^tere 
also anion type of alkaline earth metal salt e^)ecially isliirited 
acetic acid anion and pho^horic acid anion are ideal, content 
of alkaliiK earthmetal 10 to 200 ppmis ideal with metal 
conversion, is 10 to 100 ppmmore ideally. When content of 
alkaliiie earthmetal is under 10 ppn\ \^4len there is 
anapprehension\^tere improvement effect of loig run 
bel^vior becomes unsati^ctory, exceedsthe 200 ppm 
coloration at tinx of resin meltiiig becomes extreme. 

[0024] In addition, \\ten vii^d alcohol polymer (A) ^^tech is use 
dfor this invention is etbjdene-vii^d alcohol copolymer 
(EVOI^of ethylene content 20 to 70 nDle%, plK)sphorus 
conpound with phog)hQrus conversion 2 to 200 ppm , 
conpared toideally 5 to 1 00 ppm also it is desirable in 3 to 1 50 
ppm and optimum tocontaia When phosphorus 
concentration in EVOH is less than 2 ppmand v*en it is 
morethan 200 ppm, there are times vAm problemis caused in 
melt foniingpropertyand thermal stability. Eq)ecially, case 
vtoe melt molding winch covers lengthy is donethe problem 
of occunence and coloration of gelled matter becomes easy 
_tooccur. _ 

[0025] Types of pho^horus compound which is confined in E 
VOH is not something\\iTich especially is linited phosphoric 
acid, pho^horous acid or other various acid and its salt etc 
canbeused It is goodbeir^ included inwhicheversh^ of 1st 
phosphate , 2nd phosphate and tertiary phosphate as 
phosphate, it is not something wtere also cation typeespecially 
is linited It is desirable to be a alkali metal salt anda alkaline 
earthmetal salt. It is desirable even among them to add 
phosphorus compound in fonnof thesodiumdilydrogeii 
phosphate, potassiumdil^og^phog)hate, disodium 
hydrog^pho^hate and phosphoric acid hydrogen 
dipotassiun^ it is a particularly preferably sodiumdihydrogen 
phog3hate anda potassiumdiltydrogqnphogjhate. 

[0026] Furthennore vii^d alcohol polymer (A) which is used fo 
r this invention change is gpod beixigformed with copolymer 
monomer of trace inrai^ which does not impairthe object of 
this invention. As metamorpMcmonorner above-mentioned 
way, other than the propylene, 1-butene, 1-hexene and4- 
metb^- 1-pentetK or other -olefin, acr^hc acid ester, 
the methacrjdic acid ester , maleic acid , phthalic acid , 
itacomcadd, hi^grade aliphatic vinyl ester, alkjdvirjd 
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ether , tbeN- vinjd pynolidone , N- normal buto;^ methyl 
acrj4amide aixlN-(2KiinEtl^ainmDetl:54)methaa^a^ 
or qiatemizedprodiK:t , N- vir^d imidazole or it ispossible to 
illiBtrate qtatemized product 

[0027] As for stratified silicate silica tetrahedron sheet and HEg 
nesium octahedron dieet or aluminum octahedron dieet forms 
two-layer or three-layer structuregpnerally, furthermore these 
several to several tens layer have had structure vAich 
islaminated As enlx)dimentkaolinite(DANA71.1.1^),Pyro 
7-<-^>f jp7, Youcanli^ smectite, vermiculitePANA71. 
22d3) and mica or other clay mineral, but as for swellable 
stratified silicate (B)v^ch is used for this invention to tee 
smectite clay mineral vMch is illietrated tothe montmorillonite 
(DANA7L3.1a2), beidemte(DANA71.3.1al) , nontronite 
(DANA71.3.1a3), s^nitepANA7L3.1b2) , hectorite 
(DANA71.3.1b.4), sauconite andthe stevesite(DANA71.3. 
lb.6) etc or nica fenily clay mineral wtiich is illustrated to 
paragpmte , the lq)idoUte (DA^L\ 71 22b.7) , margin 
clintonite and anandite etc, it is desirable fiOTthe feet that 
introduction of quateniary ammonium ion is easy. Alsomixiiig 
2kindsormore, it is gpod making iBe of 1 kind of swellable 
stratified silicate (B)^\iiere these stratified silicate also it was 
gpod being natural ones being^omething vAich is synthesized, in 
addition, it illustrated using 

[0028] As for smectite clay mineral or nica fanily clay mineral 
or other stratified silicate alkali metal cation and alkaline earth 
metal cation exist in theinterlayer, but, it is possible to 
— synthesize swellable stratified silicate hy exchangii^ thesewith 
varioiB cation organic compound Concretely in order to 
become equivalent of cation exchai^ capacity of stiatiSed 
silicate,vis-a-vis suq)ension winch disperses stratified silicate to 
underwater to theswUable stratified silicate (B) is synthesized 
quaternary ammoniumsalt aqueous solution by reacting with 
tenperature below thedeconpositiontenperature of 
quatoTOTy ammoniumsalt in addition 

[0029] Regarding to this invention, it is inportant fi-omgas bar 
rier property of resin conpositionwtere being a construction 
wtere quaternary ammoniumion wttch is introduced into 
interlayerof stratified silicate is shown with below-mentioned 
Fomula (1), in water andthe alcohol nixed solvent prevents 
cohesion of swellable stratified silicate occasion \^toe 
itdisperses, vin^ alcohol polymer (A) makes objective and 
viewpoint which reveals thetran^arency. 

[0030] 
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[0031] (In Fonnila, Rl diq)lays hydrogen atom, carbon num 
ber 1 to30alkj4groi^)orbenzj4groi5),the R2andR3(CH2 
Cffi O) nH, di^lays ( CH2 CH(CH3)0) nHor carbon ram±)er 1 
toSOalkjdgroq), R4displays ( Cffi CH2O) nHor (Cffi 
CH(CH3)0) nH n displays 1 to 5 0. ) 



[0032] In order to introduce quaternary anmoniumion, as for 1 
imitation it is not done thequatemary ammoniumsalt ^\tlich 
includes said ion to be used, polyoxyethjdene trialkjd 
ammoniumchloride and polyoxyetf^ene trialkjd ammonium 
^ o 1yd , you can list polyoxyethjdene dialkjd ammonium 
chloride, polyoxyetl^enedialkjd ammonium acetate, di 
(polyoxyetl^dene) dialkjd ammoniumchloride , di 
(polyoxyefl^ene) dialled ammoniumbromide ,the di 
(polyoj^tl^dene) alkjd ammoniumchloride , di 
(polyojQfleth^ene) alkjd ammonium acetate , tri - 
(polyoxyeth^dene) aU^ ammoniumchloride , tri 
(polyo^^'eti^dene) alkjd ammoniumhromide , tri 
(polyo^Q'etl^ene) aUcjd ammoniumacetate , 
polyo^ropjdene trialk>d ammoniumchloride , the 
polyoj^ropyiene-triall^d antnoniumhronide , di 
(polyo3(5p-opj4eiie) dialkjd anxnoniumchloride , di 
(polyoxypropjdene) dialkjd anxnoniumbromide , tri 
(polyoxypropjdene)alkjdaninDniumchloride, tri 
(polyojQpropjdene) alkjd anrnomumbromide and etcbutas 
enixxiiment. 



[0033] Resin composition of this invention consists of \irsyl al 
cohol polymer (A) and swUable stratified siUcate (B). resin 
composition of preferably and this iiivention consists of vin^ 
alcohol polymer (A)99.95 to 70 wei^/o and theswellable 
stratified silicate (B)0.05 to 30 weight%. It consists of more 
preferably vinjd alcohol polymer (A)99.5 to 75 weiglit% and 
swellable stratified silicate ^)0.5 to 25 wei^3t%, fiirthermore 
consists of thepreferably vinyl alcohol polymer (A)99.5 to 85 
wei^/o and swellable stratified silicate (B)0.5 to 15 wei^/o, 
consists of particularly preferably vinyl alcohol polymer ( A)99. 
5 to 90 vveight% and swellable stratified silicate (B)0.5 to 10 
wei^it%. When content of vinjd alcohol polymer (A) exceeds 
99,95 weight% and wten content ofthe swelld?le stratified 
silicate (B) is not fiJl in 0,05 \\tiglit%, there is an ^jprehension 
^^here theinprovement effect of gas barrier property becomes 
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unsatisfactory. In addition, vdien content of vii^ alcohol 
polymer (A) is not fiJl in 70 wei^/o andwten content of 
swellable stratified silicate (B) exceeds 30 wei^/o, tbere is 
anapprehensionvvtere transparency of resin conposition 
becones imsatis&ctory. 

[0034] And as for resin conposition in this invention espedall 
y it is desirable for theswellable stratified silicate (B) to be 
dispersed to uniformin vin^ alcohol polymer (A). 
nmi&cturingmediDdofresin conposition of this invention 
especially is not limited method v*ich is diown below as 
preferred method is illustrated Dispersiig namely, swellable 
stratified silicate (B) to underwater, it produces colloid solution, 
mefl^ alcohol and n- propyl alcohol is next to be after adding 
isoprop>4 alcohol or other alcohol and according to needwater, 
furthermore it adds vinjd alcohol polymer (A), heatiiig arxl 
stirrir^ does and it obtainsthe solution vttch swellable stratified 
silicate (B) and vinjd alcohol polymer (A) disperse to uniform 
in thewato' and alcohol iiixed solvent by meltii^ vinjd alcohol 
polymer (A). After cooliiig and solidification, powder 
fi:agment , drying said solution, it can obtainresin 
conpositianwtiich this invention makes objective. In addition, 
to water and EVOH solution wlrich is melted in alcohol nixed 
solventit adds, agitates swellable stratified silicate (B), after 
cooling and solidification, powder fi^gment , it is goodadopting 
method which is (ffied Or, it nixes, agitates solution of said 
vin^ alcohol polymer (A), and colloid solution of theswellable 
stratified silicate (B) after cooling and solidification, powder 
fi:agment, it is good adopting method \^chis dried Inaddition, 
it draws up vinyl alcohol polymer (A) solution vrfuch 
beforehand witii theabove-mentioned method contains swellable 
stratified silicate (B) withhi^ concentration, this and itis good 
adoptiig method vdnch virtyl alcohol polymer (A) melting is 
ko^ded In addition you iise melt mbffi^,^\ilile being dissolving 
with meltiig point or hi^ierof vii^d alcohol polymer (A), 
dripping colloid solution of swellable stratified ^icate (B), you 
are good adoptingthe method wttch does kneading After 
mixing vii^ alcohol polymer (A) and svrellable stratified 
silicate (B), drying ccaidition especially is notrestricted It is 
desirable to adopt condition wtere residual amount of water 
andthe alcohol wiiich are a solvent becomes to the utmost 
trace. 

[0035] Other thermoplastic resin groip, filler, drying agpnt, 
antistatic a^nt , antioxidant , the antistatic agent , colorant, 
flame retardant, ultraviolet Unblocking agent and lubricant 
etc can beconbined in resin conposition of this invention in 
rang^ wdich does not inpairthe object of this invention. 
Especially, gas barrier property under high hunidity \\lTich is 
made object of thethis invention by conbining dryG^ag^ 
fintherraore it is possible to inprove. As exanple of coiKa^ 
drying agert, salts wliich absorbs moisture asthe salts , namely 
water of crystaUfeation of l^drate formability, especially 
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monosodiumphosphate , the disodiuinphog)hate , trisodium 
phosphate and phosphoric acid three lithium, sodium 
pyrophoq)hate or other phosphate and anhydride .the salts of 
other hydb:atefomHbility( for exanplesodiumborate, sodium 
sulfete, sug^r and silicagel), you can list highly water 
absorbant resin etc. 

[0036] It can fomiresin composition of this invention, in film , 
sheet , ojp and bottle etc as monolayer or laminate. As 
molding method of this time especially restriction is not done, 
it ispossible sudi as therni)forming , iigection molding , blow 
moldii^ and drawing blow molding to form with conventional 
molding method as for molded article \\liich is acquired it can 
use for ideal thatthe general food packaging contaiiKr , as 
retort food packaging container and drug packaging container 
fixmg^s barrier property and thetransparency wttch are 
SLperior. Asforresinconpositionof this invention because it 
is siperior in tran£parency,wten it uses as e^>ecially fibnit can 
show property in theeflfecti ve. 

[0037] M)lding method of fibnespecially is wt limited, it is po 
ssible toform with standard method , Concretely wWle 
introducing fluid into cjdinder which exlrusionis doi«, makiig 
use ofextrusion molding method and circular die due to T-die 
theinflation extrusion moldii^ method, calender nwlding 
method and etc which formare illustrated In addition it is 
possible also to produce fibnwliich consists oflhe resin 
conposition of this invention vin^ alcohol polyner (A) and 
swellable stratified silicate (B) making use of solutionv^ch is 
diq)ersed to nixed solvent which consists of water and 
thealcohol, with Effing method . ^ 

[0038] Thickness of fihn which consists of resin composition o 
f this inventionespecially is not limited It is desirable to be a 5 
to300 m When it is under 5 n^ there is an apprehension 
wtere mechanical streqgthof fihnbecomes unsatisfactory ones, 
pinhole etc to occur are times wtenit becomes easy. Inaddition, 
wten thickness of fihnexceeds 300 na there isan 
qjprehension where satisfectoiy trangjarency is mt acquired 
thickness of filmis 10 to 200 mnire ideally, especially is 
thelOtolOO midedly 

[0039] Whsn making laminate which at least one layer it posse 
sses resin composition layer of thethis invention, there is not 
e^ially restriction as resm which is usedfor other layer, 
copolymer , polystyrene , polyetl^dene terephthalate , 
polycarbonate , 6 n^don ,the 66 r^don or other polyamide , 
poly viri^didene chloride or other theraooplastic resin or ttese 
blerri which designate for exanple polyeth^dene , the 
polypropjdene , polybutene or other polyolefin and 
polyolefin as main conponent are illustrated Especially when 
resin conposition of this invention when it uses, as 
intenrediate layer thepolyethjiene and polyprop>deae or 
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other moisture resistance thermoplastic resin are used, fromgss 
barrier property under hi^ hunidity wttch ttethis invention 
mates objective is revealed in effective. 

[0040] In acldition, \\ten adhesiveness of these resin and res^ 
onposition of this inventionis low, it is desirable to provide 
adhesive resin layer in intermediate layer. Ifit is something 
which does not cause delatrination in practical as the adhesive 
resin, especially restriction is not done, modified doing 
unsatur^ caiboxjdic add or its anlqdride in polyed^ene , 
polyprop>lene and polybutene or other olefin polymer 
youcan list modified olefin polymer N^toch is acquired maleic 
anhydride grafted polyethjdene , maleic anhydride grafted 
polypropjiene , nsleic anhydride grafted eth^ene-ethjd 
acrjdate copolymer and maleic arittydride grafted ethjdene - 
vin^ acetate copolymer etc are illustratedconcretely, they are 
possible to use blend of these one, two or more kinds. 

[0041] Method \\toch produces laninate v^hich 1 layer possesse 
s layerwiiich consists of resin composition of this invention at 
least is not linitedespecially. coextrusion method and 
dissolvii^ coating method , you can list extrusion lamination 
method andthe dry lamination method etc. In addition vii^ 
alcohol polymer (A) and svrellable stratified silicate (B) coaiii^ 
it does solution wlnchis dispersed to nixed solvent wiiich 
consists ofwater and alcohol inthe film, sheet, c\xp and 
botde or other groi^) material, it is possiblealso to produce 
laminate by drying next, 

[0042] 

[Working Exannple(s)] His invention is explained concretely b 
elowwiLhr/Grldng Example etc,butthethisin'.'entionisnot 
because of this limited Each it measured in Working Exanple 
with method below. 

[0043] (1) Melt index MI 

According to ASTM D1238 65T, it measured under measurem 
ent condition of 190 °C andthe 2160g load 

[0044] (2) Qxygenpemeability OTR 

YouusedOX-TRANlO/SOAofmodem control supplied, ne 
asured under condition of the20 °C , 85 %RH and 100 %RH 

[0045] (3) Transparency 

Nippon SeimitsuKog^kuKK (DN 70-88 1-6285) sqjpliedhaze 
meto: was used, haze offilmwas measured according tothe JIS- 
K6714. 

[0046] (Working Example 1) Swellable stratified silicate (B) " C 
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oOp Chenical Co. Ltd (DB 69-059-9402) rake syntoic 
smectite SPN, interlayer quaternary arnromum: 
polyo?qpropyiene mth^d dietlQd amiDii 1 part by 
wei^ was dispersed to water in nixer-equipped container, 
colloid solutionof concentration 5 wei^ % was manufactured 
In this said colloid solution, it added EVOH99 parts by weight 
of ethylene content 32 n]ole%, degree of saponification 99.5 
n»le% and theMI4.4 g^lO min, in order furthermore EVOH 
concentration for 10 wei^ % and metityl alcohol 
concentration tobecome 65 wei^ %, after adding method 
alcohol and water, heating and stiningdoing with 60 °C , 
melting EVOH, vinjd alcohol polymer (A) and sweUable 
stratified silicate (B) itdrew up solution wliich is disposed to 
nixed solvent v^ch consists ofthe water and alcohol. 
Consequently it cooled container where this said solution enters 
with tteice water, solution after solidification, powder fi^gment 
did with 50 °C thel 2 hours dried solid with nixer, with 105 
T after prelininary drying. This dried matter melt extrusion 
was doi^ next with 240 °C, pellet wttchconsists of EVOH and 
swellable stratified silicate was acquired 

[0047] Next, ©ctruder for inside and outside layers wtiich posses 
ses melt channel which isconnected to siiigle T-die, said pellet 
was si^jplied to intemediate layer extruder in theextruder for 
adhesive layer wttch possesses intemediate laya* extruder and 
nelt channel, polypropjdene ( Mtsubishi Ch^cal 
Corporation 03369-056^740) and N6blenPY220) vras 
sipplied to extruder for inside and outside layers, maleic 
aiihydride-modified polypropjdene ( IVDtsui Chemicals Inc. (DB 
69-056-7037) and Adn:ErQF5a)) was aqjpliedto extruder for 
adhesive laya*, thickness configuration of outer layer / adhesive 
layer / intermediate layer / adhesive layer / outer layer produced 
3kinds51ayersbodyof50/10/50/10/50(unit: m). As for 
molding tenperature of this time cjdinder tenperature of 
intemediate layer extruder cjdinder tenperature of the230 °C 
and extruder for inside and outside layers c>iinder tenperature 
of240*=*C andextruderfor adhesive layer 230 °C and T-die 
tenperature was 240 °C. Result of measuring OTR making 
use of laninatewliich is acquired was shown in Table 1. In 
addition said pellet was sqiplied to extruder which connects 
theT-die, monolayer fihn was produced with condition of 
C)iinder temperature 230 °C and the die tenperature 230 °C, 
result of measuring transpareiKy of monolayer filmwiiichis 
acquired was shown in Table 1. 

[0048] (Working Exanple 2) Quantity of smectite in Working 
Exanple 1 otiierthannx)difyingthequantityof2part and 
EVOH in 9 8 part, laninateardthemonDlayer filmare 
prcKlucedvvith as sinilar to Working Exanple 1, result 
ofineasurii^ OTR and transparency is shown in Table 1. 

[0049] (Workiig Example 3) Quantity of smectite in Working 
Exanple 1 other thannixlifyiiigthequantityof6 and EVOH in 
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94part, laimHteandthenioiK)layerfilmareprodiK:edw^ 
siinilar to Workii^ Exanple 1, result ofirEasirii^ OIRand 
transparency is shown in Table 1. 

[0050] (Workiig Exanple 4) Other than ntxlifying swellable st 
ratified silicate (B) in Working Exanple 1 in " CoOp Chenical 
Co. Ltd (DB 69-059-9402) nake synthetic nica MPa E, 
interlayer quatanary anmonium : polyaxypropjdene methyl 
dietl^ ammonium" laniiiateandflieinoriDlayerfilmare 
produced with as sinil ar to Working Exanple 1 , result 
ofineasuringOTR and transparency is shown in Table 1. 

[005 1] (Conparative Exanple 1) EVOH in Working Exanple 
1 is that way used, laninate and monolayer fihnareproduced to 
sinilarto Working Exanple 1, result of measuring OTRand 
transparency is shown in Table 1. 

[0052] (Conparative Exanple 2) Other than using " Kinimine I 
ndustries Co., Ltd. si^pUed natural smectite Kunipia F " in place 
of swellable stratified silicate (B) in Woridng Exanple 1 
laninateaixi monolayer filmare produced with as sinilar to 
Workiig Exanple 1, result ofineasuringOTRarxi transparency 
is shown in Table 1. 

[0053] (Conparative Exanple 3) Other than modifying swellab 
le stratified silicate (B) in Woikirig Exanple 1 in"Co-Op 
apical Cb. Ltd (DB 69-059-9402) make synthetic smectite 
STN, interlayer quateniary anmonium ; trioctjdrneti^ 
anmonium" larrinateandthemorwlayer filmare produced 
with as similar to Working Example 1, result ofinsasurir^OTR 
and transparency is shown in Table 1 . 

, [0054] (Conparative Exanple 4) E\^OH in Working Exanple 
1 other than modifyirig in EVOH of eth^dene content 74 
mole% ,the degree of saponification 99.3 ni)le% aixi MI25 
g'lOnin, laninate and monolayer fihnare produced with 
assinilar to Working Exanple 1, result of measuring OTRand 
transparencyis shown in Table 1. 

[0055] As been clear firomresult of Table 1 , Working Exanple 

1 to4of this irwenticn in eachcase is siperior in gas barrier 
property under highhunidity, it understands that thebarrier 
property under hi^ hunidity is low regarding Conparative 
Exarple 1 which does not addthe swellable stratified silicate (B) 
fiirthetmorevis-arvismairTtaiiririghi^trar^ In 
addition wten interlayer it is a Conparative Exanple 3 wtere 
quaternary anncniumwhichexchariges Conparative Exanple 

2 and interlayer which use stratified silicate which is 
notexchanged with quaternary ammoniumis structure other 
than this invention, g^s barrier propertyand transparency in 
each case low thing understands. In addition, wten it is a 
Conparative Exanple 4 where ethjdene content of EVOH 
exceedsthe 70 wol^/oy it understands that g9S barrier property is 
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[0057] 

[Eflfects of the Invention] As for filmor other naolded article w 
hich consists of resin conposition of this invention it issq>erior 
in gas barrier property in under hi^ hunidity, it is ideal from 
fectthat at same time transparency is satisfectory, as food 
packagii^ material and the drug packaging material. 
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